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Art. II._ Remarla on the Relation of the Dumb-Bell Crystals to Uric Acid. 

By Charles Frick, M. D., of Baltimore, Maryland. [With a vrood-cut.] 

Tiie pathology of oxalate of lime, and its relation to uric acid, are now so 
clearly understood, and so universally recoghizcd, that it is needless at this 
time to enter into a particular explanation in regard to its formation; and we 
shall, therefore, take it for granted that, in ascribing its presence in the urine 
to deficient oxidation of the uric acid, we are assuming the correct explana¬ 
tion. Under the microscope, the most common form that this salt presents 
when it exists as a urinary deposit, is that of double pyramids united at their 
bases, or, as they are usually termed, octahedra; and these at first were the 
only recognized crystals of oxalate of lime. Dr. Golding Bird, however, in 
his work on “Urinary Deposits,” first called attention to some peculiar crys¬ 
talline bodies having more or less the appearance of dumb-bells, which he 
described as oxalate of lime, and which all observers subsequent to him have 
included under the same head. For many reasons, we were led to doubt the 
correctness of this opinion ; and having had, as we think, an opportunity of 
satisfying ourselves in regard to their composition, we deem it a point in 
pathology of sufficient importance to allow of some brief remarks. It is true 
that the question might easily be settled by chemical analysis, but the infre¬ 
quency of the occurrence of these crystals, and the minute quantity in which 
they are found, render this test impossible. We think, then, that these dumb¬ 
bells are not oxalate of lime, but that their presence may be accounted for 
by the disintegration of crystals of uric acid. 

If oxalic acid and lime be added together, the crystals formed under these 
circumstances are always double pyramids, although at times so small as to he 
scarcely perceptible j and, however long the deposit be allowed to remain, 
neither dumb-bells nor ovals are ever found to make their appearance. Whereas, 
if a deposit, consisting entirely of uric acid, be carefully washed, and clear 
water added, we may discover, in a certain number of cases, after the lapse of 
a few days, that dumb bells are present, indicating, beyond a doubt, their 
formation from uric acid without the addition of lime. We were led to 
make this experiment from the following considerations:—We had frequently 
observed in a specimen of urine to which a small quantity of muriatic acid had 
been added, that, after standing a few hours, although crystals of uric acid 
only with a few epithelium scales and a small quantity of mucus were present, 
yet, after the lapse of some days, these same specimens would occasionally be 
found to contain dumb-bells, while the uric acid had either entirely disap¬ 
peared or presented an amorphous appearance. IV e were thus shown that 
some relation existed between the dumb-bell crystals and those of uric acid, 
and that their formation was in all probability subsequent to the elimination 
of the uric acid by the kidneys. We then determined to take pure uric acid, 
or at least as pure as it could be obtained from urine by repeated washing, 
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with a black space; while others, again, appear to he dark ovals with a 
small transparent square set in the middle. If these are made to revolve 
on their short axis, it will he seen that one face presents an oval, while a 
section made at right angles to this is a true dumb-bell. Both these forms, 
if the deposit is of any size, are usually seen together, but occasionally one 
only presents itself. 

We are unable to speak with certainty as to the original shape of the uric 
acid crystal which determines the subsequent formation of dumb-bells, but are 
of the opinion that, in a majority of instances, the rectangle, with a height 
nearly equal to its base, more than any other form, is most liable to this trans¬ 
formation. They are seldom if ever observed at the time of micturition, and 
are in fact very rarely seen. Of the many hundred abnormal specimens of 
urine presented to us during the last few years for examination, we do not 
remember to have seen them but on four occasions, and in each one of these 
the urine had been voided twenty-four hours previously. 

In his description of these figures, Dr. Bird states that “ they are produced 
in all probability by a prolific arrangement of minute acicular crystals” (of 
oxalate of lime). But this we think cannot be the case. There can be no 
lime entering into their composition, for we have shown that their formation 
takes place when there is none of this substance present; but at the same time 
we must acknowledge our inability to explain the exact process that goes on. 
It would seem, however, from the changes exhibited under the microscope, 
that this result is one of simple disintegration. All crystalline bodies made 
up of orgauic elements have a tendency, by exposure to air or water, to lose 
their clear, distinct outline and sharp edges, and to become amorphous; and, 
in all probability, crystals of uric acid of a peculiar shape have, under circum¬ 
stances which we cannot yet explain, a tendency to break up and agglomerate 
in certain forms, more or less referable to dumb-bells. 

In connection with this subject, we may mention here a change somewhat 
analogous that occurs in the crystals of the triple phosphate. The phosphate 
of magnesia and ammonia, or, as it is more commonly called, the triple 
phosphate, occurs in the urine under two different forms, one stellar and the 
other prismatic; and, although both of these present an endless variety of 
crystallization, yet both may be included under one or the other of these heads. 
This difference has been heretofore explained by calling the one a monobasic, 
and the other a deutobasic salt, under the supposition that twice the quantity 
of ammonia was combined in the last in proportion to the other. Our friend 
Dr. David Steuart, of this city, however, has lately called our attention to the 
fact that these crystals may be formed, one from another, by simple aggrega¬ 
tion. He succeeded in depositing them from the same specimen in both 
forms, and also in crystalline shapes intermediate between the two. This he 
effected by making an acid solution of the phosphate of ammonia and magnesia, 
and then adding very cautiously a drop of ammonia. This precipitates the 
phosphates immediately at the surface, a portion of which fall to the bottom 
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